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[0285]

[0286]
[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

SS90l 10-1683952

X 2

H2 =% =%

- (MEts 23 0) (Metst 28 0l)

SAH(S) 0.1-10.0 1.0-5.0

NEEIE 0.1-5.0 0.01-3.0

AIRI(S) 0.1-15.0 02-8.0

23| TBN EAE(S) 00-1.0 0.01-05

SA AT HI(S) 0.0-5.0 0.0-2.0
=% CIGIC2 2 LUCIEIRZAHOIE(S) 0.1-6.0 0.1-4.0

23 o FES(S) 0.0-6.0 0.0-4.0

AZRI(E) 0.0-5.0 0.001-0.15

LHOF2 RI(E) 0.0-1.0 0.0-08

S=& LolH(E) 0.0-5.0 001-1.5

HC X+ SAH(E) 0.0-20.0 0.25-10.0

TENENE) 0.01-5.0 0.05-2.0

INR(E) LHH X LI X

£ g 100 100
A7) 7 ARel MAEE AF 4R 248 F FUL 1FoR 4 4% F 9% B U, a3
§ 24Z) A% wE UnAE s ol J§2 o Fojy
2oq AR 2ATe EASY AR AL AEHer Ex odd a9 2gom J)ged g
At oy, HMA s5E (5, H7HA + Fd4A, odAY gstga &) & AREske] FAl 2E
HE(S) & MFE Aol ATT 4 AT
Al A 01
s1719] AAjo= 2 AR W 2 2AHES AYste HolH AdkstE Zo] ofyrt g Eofell A H
% Al gielsl Wuld g 24 W wael the A%E wa % 248 B AAZe wF Ul 9
o}.
BN E e < oA oAEL oty AAE uiel o] Aoldt wpE Al R AAE o] &kl Az}
e,
AX g&Ad thste] RS 4B g7 (High Frequency Reciprocating Rig) (HFRR) A& 2 vtk wpzk (TFF)
Ae AAEl PCS Instruments ZY-EJS] HFRR & o]-g3to] A7 &8 99 vt ASE SHsA.

b A== 130 C oA SAE 52100 5% 23} SAE 52100 &% T3 Alolo| A ZA3t) A7) BE
40N 9 27} 8502 1 mm AR AA 20 Hz ¢ AFFE g2as 72488 SEAZC. aeA] 4
A % vk A% SEe F7 8 99 ohE A%l ols) vt 7 gel e % vkl Utk A
< YEeERdY.
TFF A& PCS Instruments ZF-E]¢] Mini-Traction Machine (MIM) & o]&3}o] wvlal §3 oo A AF
(traction coefficient) & =# 3}, ol 79l A4 500 m/s o £ FEE 2US HEF fYo @
Ex7e] wal ANSI 52100 28 T] A9 ANSI 52100 ~¥ E x}o]e] 50 N ¢ 217} stFo=2 130 C oA &3
EPA= Ag EF, B3 tjx=3 Ale]] 20% o &Ete]=-dl-& Y] (slide-to-roll ratio) 7} X% AT},

A W nhE A7 e S48 uv a8 9 A9 A% o8 WAk, 1 gol W 4%
vho] it A vehd
W39 Baue] AgHE dols 884 2AES whE AdA D AA $lol WFE SAE 5i-20 GF-5 Fe
Ldolirt, Hll EWE= A-F = BAE MAS elgE 1w, sk vz a4 (FM) = H7 = A g
ole1dt FY wolx 83 ZAHEWS ¥t AAdE FA AHEE MAlE FA7IAd X UlE (0B
EXUolE), FA9 XY oE, gAY oolE, W HolEE ¥}, AgE AAE Z4S 3.

v s 9, vl AEA (FM) = gloy gAE AA 2AES 2t FAE =3 A xsta A d3).
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[0300]
[0301]

S=50l 10-1683952

X3
=HE OFE ZHEH| M| HFRR | TFF
EHEA FM Sis NA i S 0.164 | 0.041
£z cEB AAO 15+ 16 NA 8iS 0.112 | 0.030
EET=NG FM Qe OB =X l|0|E | 0.154 | 0.069
EET=N A0 15 + 16 OB =Z{0|E | 0.082 0.037
£HE2 A0 16 OB £ZL|0|E | 0.080 | 0.045
FM gis 549
23cp £ L l0|E 0.158 | 0.041
A 15+ 16 49|
23c 3 L0l E 0.104 | 0.033
o A 16 =d9
gHE4 2Z40|E | 0.087 | 0.031
EREG FM glg A AR0|E | 0.162 0.060
BRI AAO] 15 + 16 AZ|AMZ0|E | 0.148 | 0.040
E3CF FM gie HUYolE 0.166 0.050
=HE6 HAI0 15+ 16 40| E 0.158 0.071
EHET HAY 16 Y OlE 0.155 | 0.045
¥ 34 B F Qe vke} o], AA T wpEd #sk vpE A4 (HFRR) & v MAAZA ] ofd N-wE =
il By 2= F) 2 AAE FFete SZ8AdA, Y AAE FRskAT ukE AEA (D) & FF3kA
R A vwd B o, FofIA © Skt ubal vk (TFF) ol 3k A< Alg s gk dubygoz
upd ANAAZA 9 ofd N-vel 2 (S e B) 2 AMAE d&ste &Z2AdA, 7Y AAE FqisHA
ok oupE JfEAE FRekA e SZ2A9 vuws] B o, o Wit upeha, B NAES HUA 23
T AAE AT vbE ANAAE dHckA = 249 vus] B o AA F ovpE E ad epEd 5 2
TE afdos a9
F7te] Al 2 A" A7 F 4 o AAEH Q). o] E#=% °f 800 ppm o Q& ATsh=
A7VeR, 71 2 ZDDP & RS Wlo)ls FAE ol & upd MAA ERNEE o]He wojx fA
PAE v AAA, ZDDP, D AlAISE vl E 4 9 FAlo AFEE AAE FE7149 EXEdolE (0B
SXUOE), TAY EXoE, AgiddelE, E FAuc]EQT. AlgE AA= 245 o). °]
5 A= £33 2P & o, o= 1 A ZDDP ¥ 2 2 ZDDP it H IS 98], Hla BA= G A
N2 5d 4 2 F3o gad AA L HAE ZD0P o vl A e vz A A (FN) oF= wigs X &2 o]
gt T Holx~ FAE o] &),
x4
Eilc OpE ZHEA| MIH| ZDDP HFRR TFF
sac G M 9iS OB =Z0|E 1 Xt ZDDP 0.104 0.055
£3cC g MAI0] 15+ 16 OB =X l{0|E 1 X} ZDDP 0.091 0.042
ERY=gt M glS Z=Mo| =x0|E| 1 X} ZDDP 0.143 0.041
23#HCc 9 MAO] 15+16 |54 £X{0|E] 1 X ZDDP 0.107 0.029
SHCE T FM gl Ae|HyolE 1 X} zDDP 0.154 0.059
20 A0 15+ 16 | He0lE 1 X} ZDDP 0.139 0.062
gy FM Sl ERE 1 X} zDDP 0.164 0.075
=8| HAI0] 15+ 16 I {[0| E 1 X} zDDP 0.164 0.045
Salc K M giS OB =ZL|0|E 2 X} ZDDP 0.150 0.108
E3c 12 A0 15+ 16 OB =Xl 0|E 2 X} ZDDP 0.095 0.038
sacL FM gl2 Z=Mo[ == 0|E] 2 X} ZDDP 0.161 0.118
£3c13 MAIO] 15+ 16 |582 2=x40|E| 2 X ZDDP 0.096 0.035
SEcC M M glS NEINETE 2 A} ZDDP 0.156 0.037
sauLC 14 HAI0] 15 + 16 He|HYolE 2 X} ZDDP 0.133 0.037
sz N M SIS HE0[E 2 X} ZDDP 0.154 0.128
S35 MAIG 15+ 16 H{|0| E 2 X} ZDDP 0.151 0.054
4 9 §A9 A, B AAE wE HukAle =3 A S © w npEs foe A BAaAFAL. A
S whEel ek vbFd A (HFRR) = vhE AMEARA 2 71A] ofAd N-wd FAe e SEAA, TY
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[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

S50l 10-1683952

ZHBES FHHAW vhE ADAE TR e DA was) B o), FolsA o ek, wp opa
(TFF) o #§ A ASE E¢ Qigon 5o 248L FHAAT 0hF ADAE K B a2A9
dmel 2w ek AAARA 2l okl N-de FeAL ek SBANA © Uk olE fAE B
ANES B A7AT, B 2HBS FRAAR vhE DAL SR 2 fBAS was 2 0 3
A % uhd L e v 3 ) EE B BRE Ao gadd & A8 9Ew

AAd 1-17

2R WE vk AAAE EFes A e ANdE Axdh,  olF AAdelA o gw whz
ARAE et 2a

AXd 10 &9eY FE A

].
o= Wyt W 2~El3 (Dean Stark) EF 2 dxdo] A2H 1 L 4 AE (resin kettle) o 281 g
(0.8 mol) Y A=23A1, 237 g Fek2 2 0.38 g Amberlyst 15 2H3 A& FA3IAT nkg &3t
. H

ZIA YO E (Bu0S)

H
55 3 AIRF et 87 aloll A s wykela 30 ¥ vhoh 25 L BFH NS AASHEA 7Dkt X3
=S olF ¥ 3 FFskaL oHste] 310 g o AHES FEIH.

AAd 2: &L dE AZIAY|o|E (Et0S)

oHEE wdy) W AElg EY @ Aol ZA2E 1L 4 ALY 281 g (0.8 mol) 2#9Y A=z L
295 g of|eh2-S FH3SAT. WS E3ES ) 3 A7 Bot 3R sholl A4 3 wwksla 30 & vt 25 mL ¥
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T oA dx 3 wrkstdA 7Hgeksich. g eSS olF T 3 wF3ta 219 g ZEAA LUR 3
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AN 14: Z7Y AF=TA, o)A CRODASINIC C (Croda Inc. AHAl)
AAd) 15: B2 Ab23A, oA CRODASINIC L (Croda Inc. AHAl)

AAe] 16: LU A=A, AT CRODASINIC' O (Croda Inc. AHA]) EE oA T] HAMPOSYL® O (Chattem
Chemicals AHAl)

Axd 17: 2gol2d A2mA @ v AEY A2 EFE, o7l CRODASINICT SM (Croda Inc. AHA])
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